Complications of pectus excavatum surgery include pneumothorax, pleuritis, hemothorax, pericardial effusion, displacement of bar, pericarditis and cardiac injury, etc. This is the case of a 15-year-old boy with cardiac tamponade caused by pericarditis who had taken the operation for a pectus excavatum repair one year previously. The cause was a sternal wire which was used for attachment of the bar to sternum that had fractured and migrated through the pericardium causing a pericardial injury and a pericarditis.
A 15-year-old male patient visited the hospital for anterior chest pain aggravated suddenly on the day of the visit. The patient had surgery combing Ravitch repair and substernal Nuss bar fixing 14 months ago, and Nuss bar removal 3 months before the visit. As the skin incision was not conducted in the bar removal, the metal fixing wire in the sternum was not removed. Since then, there had been chest pain persistently. In physical examination on the visit, cyanosis, reduced heart sound, and increased jugular venous pressure were observed. Initial blood pressure was 100/60 mmHg, but it went down to 80/50 mmHg in 10 minutes.
In the AP chest radiograph during the visit, cardiac silhouette was larger than before, and the shape of the fixing wire in the sternum was changed (Figs. 1 and 2) . As pericardial effusion was suspected, we performed echocardiogram and confirmed the presence of pericardial effusion. Then, pericardial paracentesis was performed as an emergent measure, and 100 ml of serous pericardial effusion was drained through a drainage tube. After hemodynamic stability had been restored, chest CT was performed in order to find the cause of pericardial effusion.
In chest CT, a small amount of pericardial effusion remained and the wire connected to the sternum advanced inside the pericardium. In addition, pleural effusion was
Introduction
Pectus excavatum is a congenital deformity caused by a depressed sternum and lower costal cartilage. 1) Various surgical methods using a metal bar have been reported to correct the deformity. However, there can be the adverse effect that the metal bar moves, and the bar is sometimes fixed with a string or a wire so that it cannot move. [1] [2] [3] [4] [5] It is quite rare that after pectus excavatum repair the fixing wire is broken, moves, and damages organs inside the pericardium or pericardium, and only 3 cases have been reported throughout the world. [2] [3] [4] As the authors experienced a case of pericarditis and pericardial tamponade caused by broken sterna wire after pectus excavatum repair, so we report the case along with literature review. observed in both sides (Fig. 3) .
The wire was removed through surgery. Then, the patient was admitted to the intensive care unit, and as the pain was eased and pericardial effusion drainage decreased he was discharged in 9 days. After 8 days, the patient made an outpatient visit for follow-up and did not show any abnormality in chest radiograph.
Discussion
Pectus excavatum means the backward recess of the sternum and costal cartilage adjacent to the sternum and occupies over 90% of congenital chest wall deformities. The cause has not been clarified, but is believed to happen as the growth of the sternum and the costal arch was impeded. 1, 2) The surgical repair of pectus excavatum has been developed significantly during the last 50 years. Various techniques have been used successfully, and Ravitch procedure and Nuss procedure are known as the most representative surgical repair methods.
1,2) However, various methods can be used by the surgeon's subjective opinion, and in our case Ravitch procedure was used basically and, additionally, substernal fixing was performed after the insertion of a Nuss bar instead of a metal bar.
Known complications resulting from the surgery of pectus excavatum including the recurrence of pectus excavatum, pneumothorax, pleural effusion, pain, wound infection, displacement of the fixing bar, pericarditis, pericardial effusion, and cardiac injury. [1] [2] [3] [4] [5] Among them, pericarditis and pericardial effusion are rare complications and, in particular, such a case as this caused by the disconnection of fixing wire used in the surgery is extremely rare and only 2 cases have so far been reported throughout the world. 3, 4) In our case, cardiac tamponade with pericarditis had developed by irritation of pericardium due to a broken sternal wire. We surmised that the accompanied bilateral pleural effusion was caused by pneumonia because the patient had symptoms such as cough and fever. The bilateral pleural effusion disappeared after 2 weeks of antibiotic therapy. It is generally agreed that radiographic examination of the chest is extremely important, and its value is equally great in the diagnosis of disease of lung, mediastinum and bony thorax. The chest radiograph serves as a record of the presence or absence of disease on the date it was taken, and follow-up examinations can determine progress or development of disease. 6) In our case, echocardiogram and CT were used for definite diagnosis, but putative diagnosis was made by chest radiograph that was performed for postoperative follow-up and confirmed the change of wire shape and the enlargement of the cardiac silhouette. Barakat et al. 3) and Cope et al. 4) reported cases of pericarditis and pericardial effusion, and pericardial tamponade caused by broken wire as in our case. However, the two cases were easier to diagnose than our case because chest radiograph showed changes not only in wire shape but also in its position. 3, 4) In conclusion, when a patient who had pectus excavatum repair complains of chest pain, it should be considered that the wire used for fixing the metal bar may have broken and cause pain through irritating surrounding organs, and chest radiograph should be used to check the displacement or disconnection of the wire and cardiac silhouette. For patients with fixing wire in the sternum, moreover, careful attention should be paid in reading chest radiograph.
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